A renormalization procedure gives a rigorous upper bound for the groundstate energy per spin for a Peierls-distorted antiferromagnetic chain with Heisenberg interaction.
INTRODUCTION
Peierls distortions in a linear antiferromagnetic chain have been analyzed by a number of authors. (1-v~ This paper is devoted to the calculation of a rigorous upper bound for the ground-state energy per spin for the distorted chain. This calculation is based on a renormalization procedure developed in a previous paper, (~ which is used here in first order.
We consider an antiferromagnetic chain of a large number N of quantum mechanical spins 89 with alternating interaction constants depending on a distortion parameter ~:. The Hamiltonian of the spin system may be written (7~
The distortion results in a classical elastic energy of the lattice ~7~
Ez(A) = Ncoo A2, ~: = 7A (2) the kinetic energy of the lattice not being taken into account. In (2) the parameter A is the displacement of the lattice points, the relative change of the exchange constant being a linear function of this parameter.
In the next section we determine an upper bound for the lowest eigenvalue of (1) with our renormalization procedure and minimize the total energy per spin including (2), by varying ~:. In Section 3 a comparison with the results of other authors is made.
Because our results give an upper bound for the ground-state energy, we can prove rigorously that for 000/75 ~< 1.994, Peierls distortion occurs.
GROUND-STATE ENERGY PER SPIN
As in Ref. 8, we divide the spin system into cells of three spins (i = 3k -1, 3k, 3k + 1) and the energy eigenvalues for these cells are 
2~:~
